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Abstract
Aim: This study was set out to determine caries expe‑
rience, caries prevalence, dental treatment need in 6‑8 and 
11‑13 year‑old school children in Iasi, using the Internati‑
onal Caries Detection and Assessment System (ICDAS II). 
Materials and method: A cross‑sectional oral health sur‑
vey of school children (310 6‑8 yr‑old and 278 11‑13yr‑old 
ones, respectively) was conducted in Iasi in 2012. Clinical 
examinations were performed by a trained dentist using 
the ICDAS II system. Out of the 6‑8 year‑old patients (mean 
age: 7.3 years, SD: 0.53), 88.4% had caries experience (87.7% 
without carious lesions codes 1 and 2) with mean d1‑6mft 
and d3‑6mft of 5.12 (SD=3.16) and 4.94 (SD=3.11), respecti‑
vely. No gender differences in caries experience or in its 
components were found (p>0.05 in all cases). Among the 
11‑13 year‑old ones (mean age: 12.7 years, SD: 0.52), 96.4% 
had caries experience (91.4% without carious lesions codes 
1 and 2), with mean D1‑6MFT and D3‑6MFT of 5.27 (SD=3.66) 
and 4.04 (SD=2.88), respectively. Significant differences 
were observed in caries experience by gender, girls having 
the highest values of DMF at both levels. The ratio of first‑ 
and sixth‑grade children with treatment need was of 85.8% 
and 82.7%. Conclusions: Caries prevalence was very high 
in both age groups. The established carious lesions were 
the main contributors to children’s caries experience, with 
hardly any restorations or extraction, indicating an incre‑
ased need for preventive and restorative treatment in both 
age groups.
Keywords:  children, caries experience, treatment need, 
ICDAS
INTRODUCTION
Children’s health is an indicator of commu‑
nity health, the fundamentals of oral health being 
established during childhood. According to the 
2003 WHO Report, dental caries still represent a 
major health problem, 60‑90% of school children 
having caries [1,2]. The especially high preva‑
lence of this disease and its evolution in time, 
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with significant negative consequences upon the 
general health and quality of life, induces high 
costs of the dental treatments. Data accumulated 
so far show a downward trend in the prevalence 
and severity of oral diseases, a characteristic ten‑
dency of both Western Europe and North Amer‑
ican countries. These positive trends have been 
also observed in some Eastern European coun‑
tries but, for most of the developing ones, dental 
caries prevalence rates in children continue to 
remain at high levels [3]. Although the incidence 
of  dental  caries  was  significantly  reduced  in 
Western countries, due to better prevention pro‑
grams set up and rigorously implemented, it 
remains one of the most widespread diseases in 
the world, constituting a public health problem, 
especially in developing countries. WHO’s goals 
for 2000 were that 50% of the 5‑6 year‑old chil‑
dren will be caries‑free, with a DMFT index not 
exceeding 3 at 12 years while, for 2020, the objec‑
tive was to increase the caries free ratio in 6 
year‑old children and to reduce DMFT, particu‑
larly the D component at the age of 12. [4,5]
Detection of lesions during the early non‑cav‑
itated stage is now an important step in the diag‑
nostic process. Given the dynamic nature of 
dental caries, if the disease is detected early 
enough in the non‑cavitated stage, it may be pos‑
sible to enhance remineralisation or inhibit dem‑
ineralisation by appropriate preventive measures 
[6]. Preventive strategies must be applied accord‑
ing to current diagnostic criteria that include 
non‑cavitated lesions, such as the International 
Caries Detection and Assessment System (ICDAS 
II) [7].
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Therefore, the aim of this study was to deter‑
mine caries experience, caries prevalence, dental 
treatment need in 6‑8 and 11‑13 year‑old school 
children of Iasi, using the International Caries 
Detection and Assessment System (ICDAS II).
MATERIALS AND METHOD
A cross‑sectional oral health survey of school 
children was conducted in Iasi in 2012. Four pub‑
lic schools were selected, based on their having 
a dental chair operating within their premises, 
for detailed clinical oral examinations. All 
first‑grade (6‑8 year) and sixth‑grade (11‑13 year) 
old children from the selected schools were 
invited to participate in the survey.
The Research Ethics Committee of the “Gr.T. 
Popa” University of Medicine and Pharmacy Iasi 
approved the survey protocol. Parents were fully 
informed on the study and given the opportunity 
to opt out. A written consent form was obtained 
from parents before their children’s participa‑
tion. 
A trained and calibrated dentist (DB) per‑
formed all clinical examinations during normal 
school hours, in school’s dental office, where a 
dental unit with functioning operation light and 
pressurized air was available. Clinical examina‑
tions were conducted using plane mouth mirrors 
Table 1
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and CPI probes, following the International Car‑
ies Detection and Assessment System (ICDAS) 
recommended protocol [8]. Dental caries was 
recorded on forms by a trained assistant accord‑
ing to the ICDAS II criteria, using the two‑digit 
coding method. The first digit refers to the pres‑
ence of restoration and sealants, and the second 
digit represents the caries codes which range 
from 0 to 6 – depending on the severity of the 
lesion (Table 1) [9]. No radiographs were taken.
Intra‑examiner reliability in detecting and 
classifying carious lesions and assessing sealants 
and restoration in primary and permanent denti‑
tion using ICDAS II were determined by reex‑
amining 58 children from first‑ and sixth‑grade 
after a week. The kappa value was 0.85 at surface 
level.
The collected data were analyzed using IBM 
SPSS Statistics 20.0 for Windows. 
Dental caries experience was described as 
decayed, missing and filled teeth (dmft) and sur‑
faces (dmfs) for deciduous dentition (first grade), 
and DMFT/S scores for permanent dentition 
(sixth grade) using the mean, standard deviation 
and 95% confidence intervals (CI) of the dmf/
DMF index. The ICDAS II caries codes were clas‑
sified into two groups of severity: non‑cavitated 
enamel carious lesions – at a d/D1‑2 level (codes 
1 and 2) – and cavitated carious lesions – at a d/
D3‑6 level (codes 3 to 6). The f/F component 
included surfaces with fillings associated or not 
with early lesions (codes 1 and 2) on the same 
tooth surface. Fillings were diagnosed in con‑
junction with cavitated carious lesions (codes 3 
to 6). Occlusal surfaces with full or partial seal‑
ants were considered as healthy (code 0). Caries 
prevalence was calculated including all caries 
codes (codes 1 to 6) and only the cavitated lesions 
(codes 3 to 6) [9]. Caries experience was com‑
pared by sex, using Pearson’s chi‑square and 
Mann‑Whitney tests. Significance was assumed 
at ≤ 0.05. The Significant Caries Index (SiC) was 
calculated according to the recommendation of 
Bratthall [8].
RESULTS
The sample group included 310 6‑8 yr‑old 
children (158 boys and 156 girls; mean age: 7.3 
years, Standard Deviation: 0.53) and 278 11‑13 
yr‑old children (128 boys and 150 girls; mean 
age: 12.7 years, SD: 0.52). Table 2 presents sample 
distribution by year of study and sex.
Table 2
Distribution of population under study by age 
and gender
The prevalence of dental caries including 
enamel and dentin carious lesions (d1‑6mf) was 
88.4% (n=274), while the prevalence of estab‑
lished dental caries (d3‑6mf) was 87.7% (n=272). 
Non‑cavitated enamel carious lesions (codes 1 
and 2) were present in 16.1% of the sample group, 
while the cavitated carious lesions (codes 3, 4, 5 
and 6) had a prevalence of 85.8% in children, 
code 6 having the highest score ‑ present in 67.7% 
of children. The mean values for dmft/dmfs and 
standard deviation are presented in Table 3. The 
mean of d1‑6mf‑t/s was 5.12 (3.16)/11.19 (9.20) 
and that of d3‑6mf‑t/s was 4.94 (3.11)/10.78 (8.94). 
The decayed, missing and filled components of 
d3‑6mft/s had mean values of 4.41/8.98, 0.26/1.22 
and 0.28/0.58, respectively. No statistically sig‑
nificant differences were observed as to preva‑
lence, at both levels, between sexes (p>0.05), 
however significant differences occured in the 
prevalence of the d5 component between sexes, 
code 5 being observed more frequently in boys 
(p<0.05). No gender differences in caries experi‑
ence or in its components were found (p>0.05 in 
all cases).
The prevalence of dental caries including 
enamel and dentin carious lesions (D1‑6MF) was 
96.4% (n=268), while the prevalence of estab‑
lished dental caries (D3‑6MF) was 91.4% (n=254). 
The prevalence of non‑cavitated enamel carious 
lesions (codes 1 and 2) was 55.4%, and that of the 
cavitated carious lesions (codes 3, 4, 5 and 6) was 
82.7%, code 3 having the highest score ‑ present 
in 73.4% of children.
The mean values for DMFT/DMFS and stand‑
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D1‑6MF‑T/S was 5.27 (3.66)/8.14 (7.37) and that 
of D3‑6MF‑T/S was 4.04 (2.88)/5.96 (6.27). The 
decayed,  missing  and  filled  components  of 
D3‑6MFT/S  had  mean  values  of  3.45/5.00, 
0.02/0.11 and 0.57/0.90 respectively. No statisti‑
cally significant differences were observed in 
prevalence at both levels between sexes (p>0.05), 
however, there were significant differences in 
the prevalence of the D2 component between 
sexes, code 2 being observed more in girls 
(p<0.05). Significant differences were also regis‑
tered in caries experience and in its components, 
girls showing the highest values of DMF at both 
non‑cavitated and established levels and at both 
tooth and surface levels – caries codes 2 and 4 
(p<0.05).
Table 3
Mean values of caries experience (dmf) at tooth and 
surface level and at different degrees of caries 
(ICDAS II) among first grade children of Iasi (n=310)
    * p<0.05
In each age group, the SiC‑Index was dis‑
tinctly higher than the mean d3‑6mft/D3‑6MFT, 
with mean values of 8.41 and 7.22, respectively.
The ratios of first‑ and sixth‑grade children 
without treatment need were 1.9% and 8.7%, 
respectively, the highest values being registered 
in boys, while the prevalence of school children 
with need of treatment was 85.8% and 82.7%, 
respectively (Table 5). As to the distribution of 
treatment needs by gender, the first grade boys 
showed an increased need in terms of treatment 
of caries code 03‑06, the highest value being 
recorded for code 5 lesions (58%), while the 6th 
grade girls showed an increased need of treat‑
ment, especially for code 4 lesions (60%).
Table 4
Mean values of caries experience (DMF) at tooth 
and surface level and at different degrees of caries 
(ICDAS II) among sixth grade children of Iasi 
(n=278)
    * p<0.05
Table 5
Prevalence of children without caries experience, 
without treatment need or with treatment need 
in different age groups by gender
DISCUSSION
Epidemiological studies conducted over the 
past decade indicate a decrease in the prevalence International Journal of Medical Dentistry 205
DENTAL CARIES EXPERIENCE AND TREATMENT NEED AMONG SCHOOL CHILDREN IN IASI,   
USING ICDAS II CRITERIA
of oral diseases and also a change in their pattern 
and distribution [9]. These changes can be attrib‑
uted to health policy measures and also to the 
differences caused by social stratification. Indi‑
viduals belonging to disadvantaged groups with 
low socio‑economic level have an increased fre‑
quency of oral diseases [1]. 
Such undesirable effects can be counteracted 
by services for the promotion and prevention of 
oral diseases, which increase awareness of the 
adult population, and especially of the young 
children, on the importance of oral health. Chil‑
dren communities are homogeneous and repre‑
sentative, creating favorable premises for the 
implementation of effective preventive measures 
and active dental surveillance [10].
Nowadys, detection of lesions during the 
early non‑cavitated stage among these groups is 
an important challenge in the diagnosis process. 
Given the dynamic nature of dental caries, it is 
possible to arrest and control disease progression 
through the remineralization of lesions prior tot 
their progress into a cavity [11].
The present results indicate an increased 
prevalence of dental caries in children of both 
groups, namely of 87.7% for first‑grade children 
and of 91.4%, respectively, for sixth‑grade chil‑
dren, which is similar to the values of other East‑
ern European countries, but higher than those of 
the Western European ones. Similar prevalence 
rates in 6‑8 year‑old children have been reported 
in Bosnia and Herzegovina: 86% [12], Belarus: 
93% [13], Hungary: 68% [14], Lithuania: 84% [15] 
and Poland: 90% [3], as well as in 11‑13 year‑old 
ones in Bosnia and Herzegovina: 91% [16], Bela‑
rus: 85% [13], Hungary: 84.5% [17], Lithuania: 
85.5% [18] and Poland: 88% [20].
As to the mean values of the dmft scores, our 
results are higher (4.94) compared with Denmark 
– dmft 1.2 [3] or Germany, where dmft was 3.5 
and 2.3 in Hungary [14], but similar with those 
in Eastern European countries: Bosnia and Her‑
zegovina – dmft: 4.9 in 1997 [12], Croatia: 5.5 
(2010) [21], Belarus: 4.7(2003) [13], Lithuania: 4.4 
(1994) [15], and Poland: 4.8 (2003) [22]. 
Comparatively with other European coun‑
tries, a high DMFT score (4.04) was recorded for 
sixth‑grade children. The East European coun‑
tries are characterized by high levels of caries 
experience, with DMFT scores of 3.1 in Bulgaria 
(2008)[3], of 3.3 in Hungary (2001)[3], 3.2 in 
Poland (2003) [22], Bosnia and Herzegovina: 4.2 
(2004) [16], Croatia: 5.9 (2010) [21], Belarus: 2.7 
(2003) [13], and Albania: 3.8 [23]. In the devel‑
oped countries, oral health of children is much 
better, the DMFT index for group age 12 years 
taking values of 0.65 in Cyprus, of 0.7 in Ger‑
many, Denmark and UK, 0.8 in Switzerland, 0.9 
in Belgium and Sweden, 1.04 in Austria, 1.1 in 
Italy and 1.23 in France [WHO, 2012].
The need for caries treatment is high in both 
age groups, as the cavitated dentin carious 
lesions (codes 3, 4, 5 and 6) had a general preva‑
lence of 78.3% in children, code 6, with the high‑
est score, being present in 53.8% of children. 
Between the two sexes, boys showed a decline in 
treatment needs from age group 6‑8 years to 
11‑13 years, while girls showed increased treat‑
ment needs with age. 
CONCLUSIONS
ICDAS II is a system that allows assessment 
of oral health status of the population, providing 
the ability to quantify the varios stages of caries 
progression lession. The information allows us 
to establish the required preventive and curative 
treatment to motivate the policy makers in sup‑
porting programs to promote oral health, pre‑
vention and treatment of dental caries.
Caries prevalence was very high in both age 
groups. The established carious lesions were the 
main contributors to children’s caries experience, 
with hardly any restorations or extractions, indi‑
cating an increased need for preventive and 
restorative treatment in both age groups.
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